Objective: Recent neuroimaging studies aimed at investigating effects of psychological stress on the neural activity have used a range of experimental paradigms to elicit an acute stress response. The goal of this review is to, first, summarize results from these studies from a perspective of task design and, second, assess the appropriateness of the different stress tasks used.
P sychological stress has numerous physiological, metabolic, and behavioural consequences. All of these are triggered when a particular situation is perceived as stressful. A prominent stress theory postulates that this perception is associated with the appraisal of the situation: when the demands of the particular event are perceived to exceed the available resources, the feeling of stress ensues. 1 However, besides the appraisal, there are specific situational circumstances that contribute to stress perception. A thorough meta-analysis of a little more than 200 human studies of psychological stress induction revealed that situational characteristics facilitating the generation of a stress response include an atmosphere of high achievement, social evaluation, and little or no controllability. 2 This finding supports the social self-preservation theory, which posits that humans have a strong need to preserve their social self (one's social values, esteem, and status), and are vigilant to threats that may jeopardize this identity. Interestingly, in neuroimaging studies, the network that has been associated with self-referential thought is similar to the network of structures observed in association with the phenomenon of psychological stress.
Psychological stress is a potent trigger of the most important neuroendocrine stress system in animals and humans, the HPA axis. In response to perceived stress, the hypothalamus releases CRF, which induces secretion of ACTH from the pituitary. Circulating ACTH targets the adrenal cortex and induces synthesis and secretion of glucocorticoids (cortisol in humans, corticosterone in rats) from the adrenal cortex. Released glucocorticoids exert their effects on several target systems throughout the organism, including the central nervous, metabolic, immune, and cardiovascular systems, all with an aim to increase the availability of energy substrates and to allow optimal adaptation to heightened demands from the environment. Moreover, glucocorticoids impact on subsequent HPA axis activation via negative feedback exerted on the axis at the level of pituitary and hypothalamus. An additional regulatory network is formed by structures that are also high in glucocorticoid receptors, namely, hippocampus, PFC, and amygdala.
The hippocampus exercises a primarily inhibitory input to the HPA axis, through a network of interneurons connecting to the PVN of the hypothalamus. 3 In addition, the hippocampus has been implicated in an assessment of stressor intensity. [4] [5] [6] Similar to the hippocampus, the MPFC has been associated with the inhibition of the HPA axis, again through the peri-PVN. Bilateral lesions of the ACC and prelimbic cortex increase ACTH and glucocorticoid responses to stress. 4 Thus, both hippocampus and PFC play a role in the glucocorticoid-mediated feedback inhibition of the HPA axis. In contrast, the amygdala is believed to potentiate HPA axis activity. However, similarly to hippocampus and PFC regions, the influence of the amygdala on the HPA axis has also been reported to be stressor-specific. 5, 7 Until recently, animal and human pharmacobehavioural studies were the method of choice to increase knowledge about the involvement of particular brain areas in stress processing. 5, [8] [9] [10] [11] [12] However, with the recent advances in neuroimaging research, it has become possible to examine changes that are taking place in the central nervous system in response to an acute psychological stressor, noninvasively, and in real time. A series of studies have been published during the past decade describing the experimental paradigms and their results. However, the results are quite divergent, and an overall interpretation of the effects of stress on neural network activity at this time is rather difficult. Most likely this is due to the significant variability in the experimental paradigms used to elicit an acute stress response. Thus the goal of this review is 2-fold. First, we want to summarize results from recent neuroimaging studies on the neural activity in response to an acute psychological stressor, from the perspective of task design. Second, we want to assess the appropriateness of the different stress tasks used, keeping in mind the findings of the psychological stress literature as to what is stressful.
Script-Driven Stress Stimuli
Two recent studies have investigated neural circuits that underlie emotional stress processing by using script-driven stress stimuli. Sinha et al 13 to an fMRI session. In the scanner, 6 trials were employed: 3 stress and 3 neutral trials, in a randomized fashion. Each trial lasted about 5 minutes. In their sample of 8 adult subjects (7 men and 1 woman), they reported that stress imagery resulted in an increased activation in the right MPFC, and the ventral ACC. In addition, they reported increased activation in specific limbic and midbrain regions: left striatum, thalamus, bilateral caudate and putamen, left hippocampal and parahippocampal regions, and the PCC. The authors did not sample cortisol throughout the fMRI experiment.
Yang et al 14 used pictures from the International Affective Picture System to investigate sex differences in the hemodynamic response of the prefrontal area to emotional stress. Thirty volunteers (11 men and 19 women) viewed 2 sets of pictures: an emotionally neutral set of pictures of household objects, and a negative set of pictures of mutilated or bloody bodies and accident situations. Each picture was presented to a volunteer for 5 seconds and each condition contained 20 stimuli. Oxygenated hemoglobin changes in the prefrontal areas were measured using a 16-channel near-infrared spectroscopy system. As in the previous study, an increase of oxygenated hemoglobin occurred in the PFC during the stress pictures period, compared with the neutral condition. Further, there was a significant interaction between the task and sex of the participants: oxygenated hemoglobin increase induced by the emotionally negative pictures was present only in women, but not in men. The study concluded that sex differences observed within prefrontal regions reflect distinct hemodynamic responsiveness in men and women to stress pictures. These authors also did not sample cortisol before, during, or after the fMRI experiment.
While the tasks used in these 2 studies are referred to as emotional stress paradigms, they are more likely to activate areas involved in emotional memory processing (first study) or negative affective processing (first and second study) ( Table 1) . Moreover, none of these studies measured cortisol release, thus it is unclear whether the paradigms led to a significant activation of the HPA axis. Finally, in the second study, owing to the limitation of the near-infrared spectroscopy, the authors were only able to show changes in prefrontal regions, and thus could not draw any conclusions about possible changes in medial temporal lobe limbic areas such as hippocampus and amygdala.
Stroop Colour-Word Interference Task
Studies that investigate blood pressure reactivity and cardiovascular disease often use the Stroop colour-word interference task. Here, the participants are required to identify the colour of the target word, which is either congruent or incongruent with the colour that the target word names, by selecting 1 of 4 identifier words (which can again be in either congruent or incongruent colour) that name the colour of the target word. Gianaros et al 15 applied the Stroop colour-word interference task in an fMRI setting to investigate neural correlates of blood pressure during stress (incongruent words with time restraint were used as a stress condition, and congruent words as a control task). Results from 20 subjects (9 men and 11 women) showed that blood pressure increased from the congruent to the incongruent condition. In addition, the increased mean arterial pressure correlated with activation in the perigenual and mid-ACC, bilateral anterior and mid-insular cortex, and medial and bilateral PFC. Activation in DLPFC, basal ganglia, thalamus, and cerebellum were also reported. Interestingly, BOLD activation changes in perigenual ACC accounted for a moderate percentage of the variance in mean arterial pressure. The authors concluded that their study allowed them to characterize cortical and subcortical brain systems that regulate cardiovascular reactions to behavioural stressors in humans. Again, these authors also did not sample cortisol throughout the fMRI experiment.
A follow-up study with a similar task on menopausal women (n = 50), found that an incongruent minus a congruent condition comparison elicited an increased activity of the DLPFC, ACC, supplementary motor area, parietal cortex, occipital cortex, caudate, and cerebellum. 16 Increase in blood pressure from baseline to the incongruent trials was correlating positively with activation in left anterior insula, the PCC, bilateral lateral PFC, and the left cerebellum ( Table 1 ). The authors concluded that their study demonstrated that an acute psychological stressor can effect neural activation in cingulate, orbital prefrontal, insular, and even cerebellar areas, and that these correlated with concurrent changes in autonomic and cardiovascular reactivity.
While both studies implicated DLPFC and ACC in the psychological stress processing and cardiovascular reactivity, the major limitations of this stress-task paradigm are the lack of social evaluative threat components and the lack of cortisol measures. It could be argued that these studies simply observed neural activation changes in response to increased cognitive load, one of the main differences between the congruent and incongruent tasks. Increases in heart rate and blood pressure only point to the involvement of the cardiovascular system, which is unspecific to stress; thus no firm conclusions can be drawn from these experiments.
Speech in Front of an Audience
In the behavioural studies of psychosocial stress induction and processing, one of the most established tasks to reliably induce stress and to consistently elicit a significant cortisol response is the TSST. [17] [18] [19] The TSST is traditionally composed of a public speaking component (5 minutes; usually a O PET environment to investigate CBF during a stressful task in a group of subjects with social phobia. The subjects were asked to speak on the topic of travel or vacation, either alone (control condition) or in the presence of a 6-to 8-member audience (stress condition). When they compared data of 18 social phobia subjects (10 men and 8 women) with 6 control subjects (3 women), they found CBF increases in the social phobia group in the right amygdala complex extending into the hippocampus. These increases were positively correlated with self-reported fear, and were absent in the control group. The CBF decreased in people with social phobias, and increased in control subjects more in the insular cortex and right temporal pole, while CBF increased in control subjects in perirhinal and retrosplenial cortices. Orbitofrontal cortex tended to decrease more in the social phobia group than in the control subjects. The authors concluded that the activity in these areas may reflect emotional dysregulation linked with failure to inhibit negative affect.
A subsequent study from the same group investigated CBF associated with anticipation of public speaking in participants with social phobia. 21 In an anticipation condition, participants spoke alone before speaking in front of an audience, and, in a control condition, they spoke alone after speaking in front of an audience. Increases in state anxiety were found to be associated with the anticipation condition and led to enhanced CBF in the right DLPFC, left inferior temporal cortices, and left amygdala-hippocampus region. CBF was lowered in the left temporal pole and bilaterally in the cerebellum in the anticipation group. The authors speculated that perfusion in the right DLPFC reflects affective working memory, and may be critical when a person is anticipating future affective outcomes.
These 2 studies are successful and impressive examples of adapting public speaking such as in the TSST to the constraints of a neuroimaging environment. Missing cortisol measures likely reflect a limitation of these studies, because it is again difficult to conclude whether these tasks were indeed stressful and led to the activation of the HPA. Further, the fact that they focused specifically on a population of social phobia patients makes generalizability of these findings slightly more difficult. A finding of note is the reduced activity in the orbitofrontal region, a finding that is consistently reported with other paradigms as well.
Serial Subtraction
As previously stated, the TSST has 2 main components: public speaking and mental arithmetic consisting of serial subtraction. One line of neuroimaging studies has, thus, attempted to incorporate serial subtraction tasks in the scanner to induce psychological stress.
The first study that used serial subtraction as a stress task aimed to investigate the central nervous system effects of stress in patients with CAD using PET. 22 In the control task, the subjects counted serially backward from 500, while during the stress condition, subjects needed to perform serial subtraction of 7s from a 4-digit number (if subjects were unable to do this, easier subtraction was provided). As an element of uncontrollability, the patients were prompted for faster performance while the base number from which they were subtracting was changed. Ten CAD males and 6 control subjects performed the H 2 15 O infusion PET scanning consisting of 2 baseline, 2 control, and 2 mental stress scans. In patients, compared with the control subjects, the mental stress condition resulted in an increased activation in left parietal, left ACC, left fusiform, cerebellum, and right visual association cortex. In the group of control subjects, however, the only significant activation in that contrast was the left inferior frontal gyrus. Decreases in CBF were found in patients, compared with controls, in the right thalamus, right superior frontal gyrus, and right middle temporal gyrus. Within the patient group, those who suffered stress-induced myocardial ischemia, compared with those who did not, had greater activation in the hippocampus and left parietal cortex, left superior and middle frontal gyrus, and right temporal pole. As expected, outlined regions have been involved in visual and verbal memory, and are integral to performance of mental arithmetic task. In addition, certain areas have also been specifically implicated in stress and emotion (ACC and visual association cortex). The authors interpreted depression of right hemisphere areas as potentially reflecting the underuse of strategies of the right hemisphere, particularly by CAD patients vulnerable to mental stress-induced myocardial ischemia.
A subsequent study by Ito et al 23 O PET approach. Ten healthy men were asked to perform serial subtraction of 7s from a 4-digit number as quickly and accurately as possible. Because the subjects were asked to provide verbal responses, a head-fixation system with individual molds was used to minimize head movement. The results showed an increase in adrenaline and noradrenaline in response to stress. CBF of the cerebellum and putamen significantly increased during mental stress; however, no increase was found in absolute CBF in relation to mental stress in the whole cerebrum. Myocardial blood flow significantly increased during the mental stress activity. Relative hyperfusion during the mental stress (measured by anatomic standardization analysis) was observed in the bilateral cerebellum, bilateral thalamus, right insular cortex, right superior temporal gyrus, bilateral inferior frontal gyrus, bilateral precentral gyrus, bilateral ACC, and left angular gyrus. No significant decreases were observed. The authors concluded that the activated regions may be associated with linguistic function, attention, and working memory.
While these serial subtraction tasks do have a potential to elicit a significant stress response, the social evaluative component introduced here may not be effective enough. As cortisol was not measured in these 2 studies, we cannot conclude anything definite about the stressfulness of these paradigms.
Given that stress plays an important role in the onset and development of psychiatric illnesses such as depression and schizophrenia, Montgomery et al 24 aimed to investigate a potential contribution of the dopamine system as a neurochemical mediator of these clinical observations. In addition, they investigated influence of maternal care on these associations, because maternal care has been consistently found to influence both cortisol and dopamine responses, throughout life, in animals [25] [26] [27] and in humans. 28 In a [ 11 C]raclopride PET study, 14 volunteers (9 women) completed a serial subtraction task. Of importance, all subjects provided serial cortisol samples. They completed 5 blocks of baseline tasks that consisted of subtracting 1 from 1000. For the stress task, the subjects counted backwards in 7s for 2 blocks from 1000 and 1001, respectively, and then they counted backwards in 13s for 2 blocks from 2000 and 2001; during the break between the 2 blocks of stress, the subjects were told that they should do better. This task was not stressful, as there was no significant difference in absolute cortisol between stress and nonstress condition, although following the stress condition there was a small but insignificant increase. Further, no significant changes were observed in binding potential between stress and nonstress condition in the striatum, or the whole brain. Finally, no relation between maternal care and change in binding potential was detected.
Montgomery et al 24 were not able to replicate findings from Pruessner et al. 28 However, their methods differed for the stress task, [ 11 C]raclopride administration, and potential presence and contribution of head movement to signal noise. Moreover, only a small number of subjects (n = 3) reported low maternal care.
In 2005, Wang et al 29 used perfusion fMRI to investigate CBF during psychological stress. Importantly, salivary cortisol levels were obtained during scanning. Their psychological stress task consisted of serial subtraction of 13 from a 4-digit number. Twenty-three subjects (11 men and 12 women) were required to give their answers verbally. They were also prompted for faster performance and were required to restart the task if an error occurred. In a low-stress condition, the subjects counted aloud backward from 1000. The scan began with a baseline condition, followed by low-and high-stress conditions, and ended with a second baseline condition. The stress task was effective in inducing a stress response as salivary cortisol increased to reach a peak 10 minutes after the end of the high-stress task. Further, a positive correlation was found between CBF and perceived stress scores in right ventral PFC, as well as left insula-putamen. Lasting effects of psychological stress (baseline 2 minus baseline 1 condition) also correlated with right ventral PFC, as well as ACC and the right insula-putamen. Moreover, significant correlations between CBF changes during stress and area-underthe-curve measures of cortisol (reflecting cumulative cortisol change) were found in the anteromedial PFC. A random effects model of a high-, compared with a low-, stress condition revealed increased CBF in the right insula-putamen, DLPFC-ACC, precuneus-superior parietal gyrus, and left inferior temporal region. Suppressed CBF was observed in the left ventrolateral PFC and in the orbitofrontal cortex.
The authors conducted further analyses including perceived anxiety scores from the stress task. A strong correlation between changes in CBF (high-low stress) and subjective anxiety rating during stress were found in left insulaputamen-amygdala, and superior temporal regions. Positive correlations between CBF changes and perceived anxiety level during stress tasks were also evident in right putamen, amygdala, hippocampus, and right superior temporal regions. The central finding of this study was that right ventral PFC activation is specifically associated with psychological stress, and this activity persists even beyond the stress task period. The authors interpreted the persistence of the right ventral PFC activation, even after completion of stress tasks, as potentially reflecting a prolonged state of heightened vigilance and emotional arousal that is elicited by stressors.
Recently, Wang et al 30 added to the investigation of neural responses to psychological stress by conducting a study on sex differences. By using the same perfusion fMRI stress task as in their previous publication, Wang et al investigated 32 subjects (16 men and 16 women). Overall, the task was successful in eliciting a cortisol stress response. Regarding perceived stress, men reported a greater increase in perceived stress, compared with women. In addition, in men only there was an increase in CBF in the right PFC during the stress condition and afterwards. Further, the authors reported a suppression of the left orbitofrontal-inferior frontal cortex in men, both during the stress task and at baseline 2. In women, the reduction in the activity of this region was only significant during the performance of stress task. Regarding the limbic regions activity during the stress task, men did not exhibit any stress-related brain activation. In women, the task was associated with CBF increase in the basal ganglia structure, namely, left insula-putamen, right insula, and bilateral ventral striatum, including caudate and globus pallidus. Further, the hippocampal CBF was positively correlated with perceived stress during tasks in the female group, but negatively associated with perceived stress in the male group.
After the stress task, persistent ACC, PCC, and right insula increases were associated with increased stress. In male subjects, baseline CBF increase in the right PFC and CBF reduction in the left orbitofrontal-inferior frontal gyrus were correlated with AUC measures of salivary cortisol. Significant cortisol-related CBF increases were observed in the dorsal ACC and left thalamus only in the female group. Right PFC was proposed as a clear factor separating the male and female groups as a neural correlate of stress. For behavioural measures of anxiety, neither sex nor the interaction of sex and experimental condition showed a significant effect. Regression analysis of CBF data with perceived anxiety revealed primary limbic activation in both sexes (Table 1.) These studies have yielded support for the use of serial subtraction as a stress task and have added highly interesting findings to the literature regarding the involvement of neural activity in the ACC and orbitofrontal regions during stress. Remaining issues include the use of vocalized subtraction, leading to concerns about head movement and its impact on integrity of the imaging data. Another reservation that remains is the use of the perfusion fMRI technique. It is a relatively new technique that has seen only limited use to date, and it restricts the comparability of results with other fMRI studies. Compared with traditional BOLD activation changes, perfusion fMRI has improved sensitivity for slow changes in neural activity, reduced intersubject variability, more specific functional localization, and generally reduced susceptibility effects. [31] [32] [33] Conversely, it has reduced magnitude of the signal change for perfusion, compared with the BOLD signal, as well as an inferior brain coverage in arterial spin labelling methods, and thus may not be ideal for whole brain studies. 31, 34 
The Montreal Imaging Stress Task
The MIST is composed of a series of computerized mental arithmetic tasks with an induced failure algorithm. A social evaluative threat component is built into the program, but is also implemented by the investigator providing negative feedback between scanning sessions. 35 Using the MIST, in 2004, we investigated dopamine release in response to a psychological stress in a [ 11 C]raclopride PET study. 28 During the stress scan, subjects were shown mental arithmetic tasks on a computer screen that they needed to solve within a given amount of time. In addition, the computer screen also displayed information concerning the total number of errors, expected average number of errors, time spent on the current problem, and performance feedback for each problem. Further, the algorithm adapts to individual user performance, producing slightly more difficult equations than what the subject is capable of solving, resulting in a poor performance. The stress session was contrasted to a rest session, where subjects would look at an empty screen. Prior to the task, we had screened 120 subjects for self-reported parental care during the first 16 years of their lives; we invited 5 subjects with high and 5 subjects with low parental care for the scanning sessions. Data analysis from high and low mother care groups revealed a significant release of dopamine in the ventral striatum in response to stress only in the low maternal care subjects. In addition, the magnitude of the salivary cortisol response to stress was significantly associated with the reduction of [ 11 C]raclopride binding in the ventral striatum. The data from this study suggested that psychological stress may be associated with mesolimbic dopamine release in humans with increased stress sensitivity. Further, this study suggested that the MIST may be a suitable method to investigate psychological stress in neuroimaging environments.
Soliman et al 36 followed up on this study by investigating stress-induced dopamine release in humans at risk of psychosis. Ten normal, healthy control subjects and 16 subjects reporting high schizotypical behaviour were subjected to the same procedure as in Pruessner et al. 28 Both groups showed significant increases in self-reported stress and cortisol secretion between stress and control conditions. When participants were divided into control subjects, positive schizotypy, and negative schizotypy groups, significant dopamine release in response to stress was only seen in negative schizotypy group, highest in the ventral striatum, and then in putamen and caudate. Analysis was also conducted for maternal care, and it was established that changes in [ 11 C] raclopride binding potential were significantly related to maternal care scores across all subjects. Further, subjects reporting low maternal care showed the greatest stress-induced dopamine release, directly replicating the previous findings. Further, these findings suggest a heightened sensitivity of the dopamine system in negative symptom schizotypy.
Finally, we investigated brain activation changes associated with perception of and metabolic response to stress in both PET and fMRI environments. 37 Ten male subjects were tested in a H 2 15 O PET study, while 40 subjects (20 men and 20 women) performed the MIST during an fMRI scan. The task was modified to now include rest, control, and experimental-stress condition. The task was designed so that, in the experimental condition, the difficulty of the equations was manipulated to generate a 45% to 50% performance range. Further, the subjects were exposed to a mock user performance indicator that implies a poor performance of the subject in comparison with the average user. Also, negative feedback regarding the performance was provided both by the program and the investigator after each run. The control condition contained mental arithmetic tasks similar in difficulty, but without the social evaluative threat and negative feedback components. During the rest condition, only the user interface is displayed without mental arithmetic tasks being shown. This task elicited a significant cortisol stress response in both the PET and the fMRI study. However, in the fMRI study, there was a significant heterogeneity in the individual cortisol responses. Subjects were split into those who showed a cortisol increase (responders), and those who did not react with respect to cortisol changes (nonresponders). Analysis of the neuroimaging data revealed that there was a profound deactivation of the limbic system including hippocampus, hypothalamus, medio-orbitofrontal cortex, and ACC in subjects who showed a significant stress response (Table 1) . Moreover, in the fMRI study, the level of deactivation in the hippocampus correlated with the release of cortisol in response to the stress task. We have proposed that the observed limbic system deactivation during stress may be due to a heightened baseline activation of the hippocampus (default mode network activity). As the hippocampus inhibits the HPA via the peri-PVN, it is therefore plausible that the reduction in limbic system activity, as observed during stress, activates the HPA axis and initiates the stress response.
The advantage of the MIST is that it does not require verbal responses from the subject and therefore reduces the contribution of the head movement to the signal noise. Also, by adapting the task difficulty to individual user performance, differences in aptitude across subjects are being controlled for (or, to refer back to Lazarus, 1 the demands of the situation always exceed the available resources). In addition, it incorporates social-evaluative threat components through program and investigator feedback. However, despite these components, it seems to be only effective in subgroups of people, for example, subjects with low maternal care, or low self-esteem. Further, it is very much an achievement-oriented task, in that it requires the subjects to perform a task according to certain expectations. However, not all subjects may be equally susceptible to these kinds of stress tasks.
Discussion
Recent neuroimaging studies aimed at investigating effects of psychological stress on the neural activity have applied a range of different experimental paradigms to elicit an acute stress response. However, owing to various methodological limitations, only a few have been successful in eliciting and recording an accompanying hormonal stress response. [28] [29] [30] [35] [36] [37] These studies have put forth interesting evidence regarding the involvement of prefrontal and limbic regions in psychological stress processing. The most consistent finding is that of reduced CBF in the orbitofrontal regions in response to stress. 20, 29, 30, 37 The orbitofrontal cortex has been involved in gathering and integrating sensory information from the body and from the environment, 38 participating in voluntary emotional control, 39 as well as representing and updating the value of possible future outcomes. 40 Therefore, it may have a potential role in the initial stress perception as well as perseverance of the stress response.
A change in CBF in ACC is also consistently reported. 22, 29, 30, 37 Neural activation changes in the ACC have been implicated in stress, cognitive and emotional regulation, and even ruminative thinking. However, the fact that the direction of change in ACC seems dependent on the specific task leaves its exact role in stress processing still open to interpretation. Finally, evidence has been reported for the role of hippocampus in the stress response. 37 On perception of stress, deactivation of the hippocampus may lead to a disinhibition of the HPA axis and initiation of the stress hormone release, a finding in line with animal studies investigating the regulatory role of the hippocampus in HPA axis activity. 5 In conclusion, numerous designs have been developed to study neural effects of psychological stress task in a neuroimaging environment. Nevertheless, more research is needed to develop a neuroimaging stress task that reliably induces stress, across populations and across laboratories, without the use of deception. Only when this goal is achieved will we be able to fully understand the neural effects of stress.
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Résumé : Ce que fait le stress à votre cerveau : une revue des études de neuroimagerie
Objectif : Les récentes études de neuroimagerie visant à rechercher les effets du stress psychologique sur l'activité neuronale ont utilisé une gamme de paradigmes expérimentaux pour provoquer une réponse aiguë au stress. Le but de cette revue est d'abord de résumer les résultats de ces études du point de vue de l'organisation du travail, et ensuite, d'évaluer la pertinence des différentes tâches de stress utilisées.
Méthode : Nous avons cherché dans PubMed les articles récents qui ont examiné les effets du stress psychologique sur les processus neuronaux dans un environnement de neuroimagerie. Les articles choisis ont été classés selon la tâche de stress utilisée dans les catégories suivantes : les stimuli de stress guidés par scénario, le test d'interférence couleur/mot de Stroop, le discours devant un auditoire, et le test du stress d'imagerie de Montréal (MIST).
Résultats :
Seules les études utilisant une série d'images de soustraction ou le MIST étaient capables de provoquer une réponse au stress en cortisol significatif chez les participants. Les résultats les plus cohérents comprennent l'activité réduite des régions orbitofrontales en réponse au stress. Les résultats additionnels dignes de mention sont des augmentations de l'activité dans les lobes frontaux, surtout dans le cortex cingulaire antérieur, ainsi que la désactivation du système limbique, en particulier, l'hippocampe.
Conclusion :
Jusqu'ici, la recherche commence à déterminer l'implication des régions préfrontale et limbique dans la perception et la modulation du stress psychologique. Toutefois, il faut plus de recherches pour concevoir un test de stress par neuroimagerie qui produira de façon constante une réponse au stress en cortisol significatif, dans les populations et les laboratoires.
